Purpose: Low birth weight (LBW) is one of the most serious health problems in infants. Many studies indicate that LBW infants, who survive, may suffer from long-and short-term physical, mental, and social problems. This study aimed to determine the effect of massage therapy on weight gain of LBW neonates.
Introduction
ow birth weight (LBW) is one of the most serious health problems in today's world. Although LBW neonates comprise 6% to 7% of the total births, 75% of the death rate in neonates is implicated on it. Every year, 19% of neonates in the world are born with LBW which is the major cause of the infants' mortalities and morbidities. The premature birth rate and LBW in Iran is not exactly clear, but some sources in Iran have estimated the rate of LBW as 12% [3] . LBW babies (who survive) suffer 2 or 3 times more than normal children of disabilities and health problems as well as long-term and short-term psychological and social problems [4] . The growth and development of premature infants are of particular importance and weight is the most important factor in this regard [5] .
Since infants actually receive very little nutrients in their first 3 to 4 days of lives (until the flow of the breast L milk or other feeding methods be established), a progressive reduction in their body weights occurs. The premature infants lose more weight and regain the normal birth weight at a lower speed compared to the normal weight ones [6] . Gestational age and consequently the neonates' weight can affect the future weight gain in them, i.e. the lower the birth weight, the more weight loss in infants than the normal ones during the first 2 weeks of life [7] . Also, the lower the birth weight, the more the risk of the neurological complications and mental retardation in newborn babies. As much as 50% of the neonates with the birth weight of 500-750 g are at high risk of developing severe nervous system disabilities such as blindness, deafness, mental retardation, and cerebral palsy. The overall rate of neurodevelopmental disorders such as cerebral palsy, visual and audio impairments and learning disabilities in babies with LBW varies from 10% to 20% [8] . In addition to the effects on the infants' health, LBW can affect the family's mental state so that these parents experience a high level of anxiety about their children's long-term complications and their failure in reaching a normal growth and development [9] .
One of the major problems in premature infants and their hospitalizations is their low weights. In many cases, insufficient weight gain is the main and important reason in prolongation of the infants' hospitalization, its high costs, and related problems [10] . Given that with the weight gain, the risk of anomalies in low weight neonates decreases, the effectiveness of various therapeutic methods to gain weight in LBW neonates is of significant importance. Massage or tactile-kinetic stimulation is one of the developmental interventions. Massaging with or without using oil is one of the ways in the premature neonates' weight gain [10] . It not only contributes to the infants' growth and development, but also have many benefits for the infant and his or her parents which leads to high regards in researchers to pay attention to [11] . New studies suggest that child' massage after birth and during the first months of life contributes to the child's growth and development [12] as well as the improvement of the weight gain and sleep patterns in these infants [13, 14] . It can also lead to the better mineralization of bones, early discharge from the hospital and more efficient kinetic-behavioral responses [15, 16] .
Several studies have been conducted on the effects of the massage therapy on the growth and the development of the various physical and even the behavioral aspects of infants. However, most of these studies had been conducted when the medical intervention and therapy needed for the infants were finished and they were discharged from ICU to the other care units. On the other hand, there is still no consen-sus on how to administer the massage and its processes, so we need more accurate and detailed studies in this area. Therefore, considering the high rate of LBW babies, the risk of the developmental delays and problems in these infants, and the golden time limit for the help and the welltimed treatment, this study aimed to examine the effects of massage and tactile-kinetic stimulation on the infants' weight gain in neonatal intensive care units (NICUs).
Materials and Methods
The present study was a double-blind clinical trial (Clinical Trail Code: IRCT201411189014N47). The sample size was determined based on the previous studies and relevant formulas with 95% power to assess the effect of the massage. In this regard, each group should possess at least 16 participants [17] . However, in this study, to prevent the effect of participants' dropout, a total of 45 hospitalized premature infants in Hamadan Fatemieh Hospital were recruited. The sampling was conducted consecutively from spring to summer 2015 by purposeful method and the participants, after being qualified for the study, were randomly assigned into experiment (n=23) and control groups (n=22). The study inclusion criteria were as follows:
• Birth weight less than 2400 g;
• Gestational age between 25 to 34 weeks;
• Stable medical conditions based on the pediatrician's diagnosis;
• Oral intake start;
• Being a 5-day neonate at the beginning of the study.
Also, the exclusion criteria were as follows:
• Having genetic disorders, congenital heart problems, central nervous system, and intraventricular hemorrhage;
• A history of drug abuse in mothers;
• Positive HIV test in children;
• Children's need for surgery;
• The beginning of breast feeding.
After informing the parents of the purpose, process, and potential benefits of the treatment used, as well as its safety for the infants and assuring them of the confidentiality of their information in the research, the consent forms were distributed among the parents and the infants' medical and demographic data were entered in a medical questionnaire using the mother and infant's medical records. All infants were weighed by a person other than the therapist and then, the experiment group received the treatment by Tiffany method [17] 3 times a day for 5 days, each time for 15 minutes of tactile stimulation in accordance with the following schedule which included 3 phases. Each 15-minute period included three 5 minute phases that in the first and last phases, the infant was lying on the stomach and was touched very gently with the soft parts of fingers of both hands. In these two phases, each of the following areas was consecutively touched for 1 minute:
First phase: mobile touching of the following areas in the prone positions:
• From the top of the head to the neck;
• From the neck to the shoulders;
• From the top of the back to waist;
• From the hips and then in the backward direction on both feet;
• From shoulders to the hands and then to return to the areas listed in both hands, 12 movements each one 5 seconds.
Second phase (middle phase): the infant was lying on his back and with the smooth and passive range of motions, the flexion and extension order were given to these 5 areas:
Right arm, left arm, right leg, left leg, both legs together in 5 one-minute steps that each step included 6 ten-second movements.
Third phase (the last phase) was the same as the first phase.
Five days later, the same experimenter who was blind to sampling the infants measured the infants' weights with the same first-used scale. This study was approved by the Ethics Committee of the University of Medical Sciences and the researchers tried their best to maintain all the ethical principles in all phases of the study. After data collection and reviewing their normal distribution, parametric tests, including independent t test and dependent t test, Chi-square, and ANCOVA were performed. In ANCOVA test, the first day variable was considered as covariate and the ANCOVA test was used for compar-ing the values between the two groups after the treatment considering the first-day weight added the covariate. For their analysis, SPSS version 16 was used.
Results
At the first of the study, the two groups were homogenous in terms of qualitative treatment variables including gender, recovery, oxygen therapy, receiving phototherapy, fluid therapy, and antibiotics and also, in terms of a-bit-treatment variables, including head circumference, height and weight at birth, duration of the pregnancy, 1-minute and 5-minute Apgar and the weight before treatment (P>0.05) (Tables 1&2). Finally, to compare the two groups regarding the effects of the treatment on infants' weight gain with respect to the normal distribution of data, variance homogeneity, the distance between the measurements, insignificant correlation between the covariate variables (first-day weight) and the independent variable (P>0.05), the analysis of covariance was used. Its results showed that the weight gain in the experiment group has a significant difference from the control group (P=0.003). Table 3 includes these statistical tests.
Discussion
This study aimed to analyze the effects of massage on the weight gain of hospitalized low-weight infants in NICUs of Hamedan City hospitals. According to the results of this study, it was recognized that massage therapy increases the weight in LBW infants. The results of this study agree to Khoshrouzeh et al. results, which investigated the effects of massage by mothers on LBW infants' physical growth (48 infants in two groups). They showed that massage therapy affected the LBW infants' physical growth and increased their weight and height [1] .
Of course, one of the differences which can be cited between Khoshrouzeh study and this study is the administration of massaging by mothers. Badie et al. examined the effects of massage by mothers and nurses on the weight gain of 28-to 34-week premature infants. The results of this study supported the effects of the massage therapy on LBW infants' weight gain [18] . However, Badie et al. included the infants in their study after their entering to the post NICU. Also, in another study by Golchin et al. the effects of deep massage therapy on weight gain of LBW infants were studied in two groups (n=20) of LBW infants. The results of this study showed that deep massage therapy increased the LBW infants' weight [19] . Likewise, in Scafidi study, 93 premature * Those variables that their statistics and the degree of freedom are not reported have been analyzed with the Exact Fischer test because the frequency in more than 20% of the expected cells was less than 5. neonates with average gestational age of 30 weeks were randomly divided into massage therapy and control groups. After receiving massage, the obtained results showed that there was a gain weight in massage therapy group compared to the control group [20] . The difference of the present study with the Scafidi study was that many infants entered in this study had a gestational pregnancy age of 28 weeks.
Based on the results of this study and other studies, the physiological effects of massage on the body can be inferred. Massage can release endorphins, which cause relaxation, reduce muscle tensions, and help the disposal of waste materials. Regular rhythmic tactile stimulations reduces stress and secretion of cortisol as well as controlling temperature and infections in neonates [8] . Massage also improves blood circulation, strengthens the immune system through circulating the lymph fluid throughout the body and disposing the harmful substances. In addition, massage therapy strengthens the preterm infants against stress through its effects on hypothalamicpituitary-adrenal axis [15, 21] . It can also be noted that massage therapy can, with the increase in the activity of vagus nerve, release the effective hormones involved in food intake, increase the gastric motility, and increase the insulin level, insulin-like growth factor, and oxytocin [4] .
On the other hand, massage helps the infant's growth by increasing the levels of epinephrine and norepinephrine which cause an increase in catecholamine [4] . However, there are some research in this area such as Li et al. (2006) with opposite results. In this study, fifty-two 2-to 6-month-old healthy infants with no premature backgrounds were randomly assigned into two groups (n=26) and received massage. Unlike the previous studies, the results of this study did now show any significant difference in improving the physical growth and weight gain [22] . To explain the discrepancy in results, it can be mentioned that in Li study, the healthy infants with no prematurity and LBW were studied. However, in this study and other similar studies, low weight and infants' prematurity were the essential criteria to enter to the study. In addition, in most similar studies, infant's age was very low so that the research was conducted on them before their leaving the hospital while in Li study all studied infants were reported to be 2 to 6 months old. Another study was done by Asgari et al. In this study which aimed to investigate the effects of tactile-kinetic stimulation on weight gain of LBW infants, 40 qualified infants were randomly chosen and divided into two groups of experiment and control. The experiment group received the tactile-kinetic stimulation for 10 days immediately after birth, 3 times a day, and each time for 15 minute. The stimulation started with the moderate occipital pressure and finally ended with legs.
The results of this study showed that the tactile-kinetic stimulation did not have any effect in weight gain of infants, which was not consistent with the results of the present study [23] . In Asgari research, also, low weight infants received tactile-kinetic stimulation immediately after birth. Whereas in the first days of life, infants naturally lose weight [23] ; therefore, the tactile-kinetic stimulations must be applied at least 5 days after birth as it was applied in this study. Among the limitations of this study, we can refer to the early infants' discharge from the hospital because of the shortages in the number of the NICU beds. Our study results indicate that massage therapy affects weight gain of the LBW infants.
